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Stellingen
Behorend bij het proefschrift
Spin Dynamics in General Relativity
1. Comparing with the conventional analysis of spinning particle dynamics it
is seen that the constraint on the mass dipole (Pirani condition) has been
replaced by a proper equation of motion. As a result in our formalism of
classical relativistic mechanics the mass-dipole Z cannot vanish permanently,
except in the flat field-free Minkowski space-time. However, it is easily es-
tablished that the two approaches can be made to agree to linear order in
the spin tensor.
Chapter 4
2. The planar motion of a spinning particle in curved space-time requires align-
ment of the spin with the orbital angular momentum and vice versa.
Chapter 4
3. The radial deviation from circular orbit in Schwarzschild space-time have
double periods. Hence the periastron and apastron will behave in a compli-
cated way, as the body reaches different minimal or maximal radial distances
at non-constant intervals.
Chapter 5
4. The presence of spin alters the stability condition and therefore the location
of the ISCO. When the magnitude of the spin increases, the radius of the
ISCO increases or decreases, depending on the orientation. Therefore, for a
spinning particle the ISCO can be found at more or less than three times
the Schwarzschild radius. Over the range of predominant physical interest,
−0.5 < σ/M < 0.5, the ISCO curve coincides with the curve derived by
minimising the orbital angular momentum.
Chapter 5
5. The description of Extreme Mass Ratio mergers using the plunge starting
from a circular orbit can be improved beyond the treatment by G. d’Ambrosi
and co-workers by including non-circular starting orbits and spin.
G. d’Ambrosi et al., Class. Quant. Grav. 32 (2015)
6. The analysis of the gravitational wave events detected by the LIGO and
VIRGO collaborations can be improved by allowing arbitrary orientations of
the spins of the initial black holes.
B. P. Abbott et al., PRL 116, 061102 (2016)
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7. The radiation dynamics of stellar objects orbiting around supermassive black
holes must be studied in the bumpy black hole space-times proposed by S.
Vigeland and S. Hughes, to explore possible deviations from General Rela-
tivity.
S. Vigeland et al., PRD 81, 024030 (2010)
8. The shape of a flame is affected by gravity as theoretically modelled by S.S.
Krishnan and his collaborators. This model can be tested in an environment
of microgravity in free fall experiments with airplanes flying parabolic paths.
S.S. Krishnan et al., Combustion Theory and Modelling,
Vol. 12, No. 4, (2008)
9. Do it yourself!
Satish Kumar, Saravanan,
Leiden, 07-07-2016
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